In vivo microscopic studies of the responses of the liver to endotoxin.
In vivo microscopic methods concomitant with electron microscopic and histochemical procedures are being used to explore the sequelae of responses of Kupffer cells and the hepatic microvasculature to endotoxins. To gain further insight into the role of the liver in host defense and nonspecific resistance, the effects of endotoxin also are being studied in animals sensitized to endotoxin (BCG infection) or tolerant to endotoxin (pretreated with detoxified endotoxin, low doses of endotoxin, or in C3H/HeJ mice). The results to date, have demonstrated that endotoxin induces significant alterations in the hepatic microcirculation due to swelling of Kupffer and endothelial cells and the adhesion of leukocytes and platelets to the sinusoid wall. Lymphocytes frequently are associated with the Kupffer cells. Phagocytosis also is affected; following a brief period of stimulation, the rate of phagocytosis by Kupffer cells is depressed. In BCG infected animals all of these responses are exaggerated but can be minimized by pretreatment with detoxified endotoxin or minute concentrations of endotoxin 24 h prior to the challenge dose of endotoxin. The responses are not seen in the endotoxin low-responder, C3H/HeJ mouse which was found to have a deficiency in lysosomal enzymes and a paucity of functional Kupffer cells. The results provide some insight into the sequelae of cellular and microvascular events that occur in the liver during endotoxemia, endotoxin-related host defense mechanisms and non-specific resistance. In addition, support is provided for the central role of Kupffer cells in these events and that lysosomal enzymes participate in the toxic response elicited by endotoxin.